We analyze the membership probability of young stars belonging to nearby moving groups with Gaia DR2 data. The sample of 1429 stars were identified from 'The Catalog of Suspected Nearby Young Moving Group Stars'. Good-quality parallax and proper motion values were retrieved for 890 stars from Gaia DR2 database. The analysis for membership probability is performed in the framework of LACEwING algorithm. From the analysis it is confirmed that 279 stars do not belong to any of the known moving groups. We estimated the U, V, W space velocity values for 250 moving group members, which were found to be more accurate than previous values listed in the literature. The velocity ellipses of all the moving groups are well constrained within the "good box", a widely used criterion to identify moving group members. The age of moving group members are uniformly estimated from the analysis of Gaia Color-Magnitude Diagram with MIST isochrones. We found a spread in the age distribution of stars belonging to some moving groups, which needs to be understood from further studies.
INTRODUCTION
Moving groups are sparse and loosely bound groups of stars, which are coeval and spread over thousands of cubic parsecs in space (Eggen 1996) . The origin of moving groups still remains as an interesting puzzle. Present understanding about the formation of moving groups proposes three possible mechanisms, i.e., i) cluster disruption, ii) dynamical perturbations, and iii) satellite accretion. Cluster disruption considers moving groups as a dispersed cluster. One of the likely scenario for the disruption can be an encounter of an open cluster with giant molecular clouds or massive objects in the Galaxy (e.g., Asiain et al. 1999) . The theory of dynamical perturbations suggests that some of the moving groups are formed as a result of the dynamical perturbations introduced by the non-axisymmetric components of the galaxy such as bar/spiral arms (e.g., Antoja et al. 2010 ). According to the satellite accretion theory, the Milky Way accretes its dwarf satellite galaxies and the debris of such accreted satellites remain in the Galaxy as stellar streams or moving groups. Although there are discussions which disfavour the compatibility of the satellite accretion theory, (e.g., Famaey et al. 2008) , it is still considered as one of the possible mechanisms for the formation of moving groups (refer Antoja et al. 2010; Ramya et al. 2012) . The study of stars in nearby young moving groups (NYMG) thought to originate from clusters has attracted lots of attention since they are prime laboratories to understand the star formation and cluster dispersion mechanisms (Zuckerman & Song 2004; Torres et al. 2003 Torres et al. , 2008 . There were prominent surveys/programs designed to study various aspects of moving groups, as for example, 'Search for Association Containing Young stars' (SACY; Torres et al. 2006; Viana Almeida et al. 2009; da Silva et al. 2009; De Silva et al. 2013; Elliott et al. 2014 Elliott et al. , 2015 Elliott et al. , 2016 and 'All-sky Co-moving Recovery Of Nearby Young Members' (ACRONYM; Kraus et al. 2014; Shkolnik et al. 2017; Schneider et al. 2019) .
Young moving group members are dynamically similar to their parental distribution. Therefore, the members of a moving group are identified from their com-mon space velocities. Mamajek (2005) suggested 'convergent point analysis' to identify the region of formation of members belonging to a moving group. This method is also useful to identify new members which share similar space motion with a known moving group (e.g. Torres et al. 2006; Rodriguez et al. 2011 ). Recent researches also makes use of this method (e.g. Röser et al. 2019) . The studies by and make use of a new method of identifying cluster members by making use of 3D galactocentric cylindrical velocity space. Various algorithms were developed to estimate the membership probability of a star belonging to a moving group. Some of the prominent algorithms/codes widely used in the literature are BANYAN (and the advanced versions), LACEwING and Chronostar (Crundall et al. 2019) . 'Bayesian Analysis for Nearby Young Associ-atioNs' (BANYAN) is a Bayesian inference based algorithm which includes the kinematic information of nearest (<100 pc) and youngest (∼ 10−200 Myr) moving groups (e.g. Malo et al. 2013; Gagné et al. 2014 Gagné et al. , 2018b . 'LocAting Constituent mEmbers In Nearby Groups' (LACEwING) is a moving group analysis code, built on the kinematic information of 16 associations and open clusters in the age range ∼5-800 Myr (Riedel et al. 2017) . With the advent of space missions such as Gaia, accurate and reliable astrometric and photometric data is becoming available, which can be used to confirm the membership of stars in nearby young moving groups. Gagné et al. (2018a) and Faherty et al. (2018) studied the nearby young stars and their possible association with moving groups using the Tycho-Gaia Astrometric Solution (TGAS). For this work, they used data resources from Gaia Data Release 1 (DR1), which lacked photometry and hence needed to be complimented from different surveys. These studies highlighted the capability of Gaia mission and proposed that Gaia DR2 will provide a more clear idea about the membership probability for every star. One of the initial studies based on data from Gaia DR2 was performed by , who selected all the Gaia DR2 sources within 100 pc and using BANYAN Σ tool identified 898 new highly likelihood members.
The objective of the present study is to use the best available astrometric and photometric data provided by the Gaia DR2 to estimate the membership and properties of moving groups. For this work we employed all the thirteen NYMGs identified till date, namely, Chamaeleontis ( Cha; Mamajek et al. 2000; Murphy et al. 2013) , Hercules-Lyra (Her-lyr; Gaidos 1998; Fuhrmann 2004) , TW Hydra (TW Hya; de la Reza et al. 1989) , β Pictoris (β Pic; Barrado y Navascués et al. 1999), Octans (Torres et al. 2008; Murphy & Lawson 2015) , Tucana -Horologium (Tuc-Hor; Torres et al. 2000; Zuckerman 2001 ), Columba (Torres et al. 2008) , Argus (Torres et al. 2008; De Silva et al. 2013) , AB Doradus (AB Dor; Torres et al. 2003; Bell et al. 2015) , Ursa Major (King et al. 2003) , χ 01 For (Dias et al. 2002) , Carina (Torres et al. 2008) and Carina-near (Zuckerman et al. 2006) . The sample of stars used for this study is explained in Sect. 2. In Sect. 3, we have discussed the need for the re-analysis of membership probability of NYMGs in the context of the availability of Gaia DR2 data. Also, we have estimated the U, V, W space velocities and ages of the stars in the moving groups. The major results from this study are summarized in Sect. 4.
DATA ANALYSIS WITH GAIA DR2
Gaia is an ongoing legacy mission of European Space Agency (ESA), designed to provide accurate distance, proper motion and radial velocity measurements of more than a billion stars in our Galaxy. Gaia was successfully launched on 19 December 2013. After completing the commissioning period in the summer of 2014, the five-year nominal science phase operation started. Two sets of catalogs have been produced by Gaia till date. Gaia Data Release 2 (Gaia DR2) was released on 25 April 2018, based on 22 months of observations made between 25 July 2014 to 23 May 2016. Gaia DR2 includes the position, parallax, and proper motion measurements (Gaia Collaboration et al. 2018a ), red and blue photometric data for about 1.3 billion stars (Evans et al. 2018 ) and radial velocity values of about 7 million stars (Cropper et al. 2018) .
The 'Catalog of Suspected Nearby Young Moving Group Stars' (CSNYMGS) intends to serve as a comprehensive collection of stellar parameters of almost all nearby young astrophysical objects, including, stars, planetary-mass objects and brown dwarfs, ever reported as young (Riedel 2016; Riedel et al. 2017 ). The catalog 1 contains photometric and spectroscopic information of 5401 objects from surveys/missions such as Hipparcos (van Leeuwen 2007), Gaia DR1 (Gaia Collaboration et al. 2016) and 'The American Association of Variable Star Observers Photometric All Sky Survey' (APASS DR9; Henden et al. 2016) . For this study we include a sample of 1429 stars from CSNYMGS, which are identified as members of the known moving groups. 1 github.com/ariedel/youngcatalog/blob/master /young.master.2017.0601.csv By making use of the 2MASS IDs given in the catalog, the Gaia DR2 data are extracted (see Marrese et al. 2019) . Sources without parallax were removed from the cross-matched data. After the cross-match and removing the sources without parallax, Gaia DR2 data for 1205 stars were obtained. It is to be noted that 224 stars which were found to be missing from the total sample, which were either non-detections or does not have parallax measurements. Most of these stars were identified as brown dwarfs or high proper motion stars in literature. Re-normalised Unit Weight Error (RUWE, a parameter estimated using the chi squared of the astrometric fit and stellar colour) is considered for confirming the quality of the Gaia DR2 data (Lindegren 2018) . Only stars with RUWE < 1.4 is used for the study. After this iteration, we got Gaia DR2 astrometric and photometric data for 890 stars in which 367 stars have Gaia DR2 radial velocity measurements. These 890 stars belonging to thirteen moving groups will be used for the present work.
RESULTS AND DISCUSSION

Analysis of moving group membership with
LACEwING using Gaia DR2 data
LACEwING uses the spatial and kinematic information of an object such as Right Ascension (α), Declination (δ), distance, proper motion in Right Ascension (µ α ), proper motion in Declination (µ δ ), and radial velocity (γ) to check whether the object is a member of any of the known NYMGs. Inside the LACEwING framework each NYMG is considered as two triaxial ellipsoids having base values of U, V, W and X, Y, Z. For the members of each moving group, LACEwING predicts the observable values such as distance, µ α and µ δ at the α and δ of the input star. These predicted values are compared with the measured quantities. The working of LACEwING mainly comprises of three steps. In the first step, LACEwING predicts the properties such as proper motion, radial velocity and distances corresponding to α and δ. To generate the spread of U, V, W space velocities of each NYMG, 100,000 Monte-Carlo iterations are made within the triaxial ellipsoids to find out the actual membership probability. The U, V, W velocities are transformed into proper motion components, µ α , µ δ and γ by inverted matrices given in Johnson & Soderblom (1987) to simulate a star for each moving group at a standard distance of 10 parsecs for the same α and δ of the target. By making use of this predicted values and the available kinematic data of the star, four goodnessof-fit matrices such as proper motion, distance, radial velocity and position will be produced. The number of matrices can vary upto four based on the availability of observables of input star. The quality of match of the star with one of the moving group is represented by each of these matrices. In the second step, these matrices are combined in quadrature and the goodness-offit values are converted into membership probabilities. Also LACEwING accounts all the 7 possible combinations of α, δ, µ α , distance, µ δ and γ each having its own goodness-of-fit values. These probabilities are quantified by making use of a Solar Neighborhood simulation which is ran through the LACEwING algorithm. Hence, even if one of the parameter is missing, the other combinations will be used to estimate the membership probability.
Further analysis of membership probability is carried out on this simulated star (Riedel et al. 2017) . A small variation in µ α , µ δ can reflect in the distance, U, V, W and X, Y, Z values. This can easily be evaluated by comparing new estimations from the Gaia DR2 data with those listed in CSNYMGS.
Vector point diagram is one of the basic tools that can be used to distinguish moving group members from field stars (e.g., Hoogerwerf & Aguilar 1999) . Figure 1 represents the vector point diagram of stars in Octans moving group, constructed using proper motion information from Gaia DR2. Also shown are the proper motion values of the members listed in CSNYMGS. It is evident from the figure that the proper motion values from the Gaia DR2 shows less error when compared to the values listed in CSNYMGS. This explains the accuracy of Gaia DR2 proper motion values over previous estimates.
Since our moving group stars are close to the Sun, they are spread over a large area in the sky. Hence, it is difficult to identify their association by means of stellar density, as in the case of star clusters. The best way to group these stars is based on their common space motion (Torres et al. 2006) . The inclusion and elimination of members from a moving group rely on the space velocity values, for which we need accurate parallax, proper motion and radial velocity measurements (Zuckerman & Song 2004) . Gaia DR2 currently provides the best possible proper motion and radial velocity values, from which we can calculate the space velocity (U, V, W) values. We selected µ α , µ δ and γ from Gaia DR2 database for our sample of 890 stars. Since 367 stars were having Gaia radial velocity measurement, we have used this sub-sample for this particular analysis. The U, V, W space velocities are calculated using the matrices from Johnson & Soderblom (1987) , in which right-handed convention is used. This means that U, V, W values are considered positive in the direction of Galactic center, Galactic rotation and the North Galactic Pole (NGP), respectively. Along with the Right Ascension (α) and Declination (δ) of the objects, the matrices make use of the following quantities and their uncertainties, i.e., the parallax in arcsec (π ± σ π ), the radial velocity in km s −1 (γ ± σ γ ), the proper motion in right ascension in arcsec yr −1 (µ α ± σ µα ) and the proper motion in declination in arcsec yr −1 (µ δ ± σ µ δ ). The matrices, as given in Johnson & Soderblom (1987) , are reproduced below.
The transformation matrix is given by,
and the coordinate matrix is defined as,
The space velocity components are given by,
where B = T·A, and k = 4.74057, the equivalent in km s −1 of one astronomical unit in one tropical year. The associated error is estimated by,
where, c ij = b 2 ij for all i and j. As an example, the U, V, W values calculated for stars in the ABDor moving group are given in Table 1 . Also shown are the values listed in CSNYMGS. The average percentage error associated with the previous U, V, W estimates are 14%, 4.8% and 17.2%, respectively. But the average percentage error obtained from our estimate using Gaia DR2 reduced to 6.4%, 1.9% and 5.1%, respectively. Since the error associated with the estimates reduced significantly it is clear that the U, V, W space velocities of stars estimated from Gaia DR2 are accurate than previous estimates.
Based on the kinematic analysis of moving group members, Zuckerman & Song (2004) suggested that U, V, W velocities of almost all the young stars are within 10 km s −1 of the average U, V, W value of Eggen's Local Association (Jeffries 1995) . It is then generalized that, for young stars U, V, W velocities fall in the "good box" with U, V, W dimensions in the range 0 --15 km s −1 , -10 --34 km s −1 , and +3 --20 km s −1 , respectively (Zuckerman & Song 2004) . We checked whether our sample of moving group candidates fall inside the "good box" while using Gaia DR2 data. As an example, we have defined the "good box" for the moving group Octans in Figure 2 . It is evident from the figure that the U, V, W velocities of the moving group members calculated from the Gaia DR2 data spans out of the "good box". Hence, the "good box" criterion is not completely satisfied by the catalogued members in the Octans moving group. This suggests the need to re-estimate the membership of moving group candidates using Gaia DR2 data.
Estimation of membership probability using Gaia DR2 data
We have analyzed the membership probability of candidates in the moving groups with LACEwING algorithm using Gaia DR2 data. LACEwING is used to calculate the membership probability of a star in a particular moving group (Riedel et al. 2017 ). Since LACEwING is capable of determining the membership probability even with the incomplete kinematic data, by . Space velocity distribution of stars in Octans moving group calculated using the Gaia DR2 data. Boxes represents the region specified by the "good box" criterion. It is seen that the "good box" criterion is not completely satisfied by the known members in the Octans moving group.
making use of the goodness-of-metrices and the simulation of solar neighbourhood as discussed in section 3.1, we were able to reanalyse the membership probability of the 890 stars. During the analysis we found the membership of some stars changed from one moving group to another. As an example, we explain the case of Tuc-Hor moving group, which hosts maximum number of stars. Although Horologium moving group (Torres et al. 2000) and Tucana moving group were discovered separately, Zuckerman (2001) confirmed that both of them contain similar stars and hence was classified as Tucana-Horologium (Tuc-Hor) moving group. Our analysis suggested that most of the members in Tuc-Hor has a definite probability to belong to either Columba or β pic moving groups. This may be due to the overlap in the properties of these moving groups. One important aspect we saw during the analysis is that a few stars which were identified as moving group From the analysis of membership probability using Gaia DR2 data, we found 611 stars remaining as members of any of the thirteen moving groups. It may be noted that from Riedel et al. (2017) we have obtained 890 candidates as moving group members having Gaia DR2 data. Hence, from our analysis by making use of accurate Gaia DR2 data, we found that 279 stars do not belong to any of the known moving groups. The new estimates of distance, age and space velocity values of moving group members from the available Gaia DR2 is listed in Table 2 . So, for the present study, we will be using a sample of 611 member stars, belonging to 13 moving groups.
Space velocity analysis of the moving group members
The analysis of space velocity plays a key role in the membership determination of stars in a moving group. This is further important in deciding the "good box" criterion for moving groups (Zuckerman & Song 2004) . Gaia DR2 provides homogeneity in the measurement of parameters such as parallax, proper motion and radial velocity, which is one of the fundamental requirement for estimating U , V , W space velocity values. We found that among the moving group candidates listed in CSNYMGS, 250 have parallax, proper motion and radial velocity values in the Gaia DR2, which can be used for estimating space velocity. It may be noted that the number of stars for this analysis got reduced since only 250 stars have radial velocity values from Gaia DR2.
We estimated the U, V, W values of 250 stars using the method described in previous section (Sec. 3.1). The U, V, W estimates from this study shows considerably lesser error with a mean value of around 0.54 km s −1 , 0.76 km s −1 and 0.58 km s −1 , respectively, which is better than previous reported values ( Montes et al. 2001; Malo et al. 2013; Maldonado et al. 2010; Shkolnik et al. 2012; Makarov 2007) . For example, the average error estimate in the space velocity values for the re-analyzed members of AB Dor moving group is around 0.32 km s −1 whereas those compiled in CSNYMGS has an average error of 1 km s −1 . This is because the input values for space velocity estimation were taken from different resources in previous studies. For example, Malo et al. (2013) compiled parallax, proper motion and radial velocity values from various resources such as van Leeuwen (2007), Koen et al. (2010) , Messina et al. (2010) and Bailey et al. (2012) . The advantage of present space velocity estimation is due to the homogeneous dataset of Gaia DR2, from which all the input data is taken. In addition, the input values such as proper motion and radial velocity are more accurate than previous missions/surveys. The velocity ellipses between the different space velocity components (U and V , U and W , and V and W ) are generated for all the moving groups and is shown in Figure 3 . The left panel shows the ellipse generated using a sample of 367 stars from CSNYMGS having U, V, W velocity estimates from Gaia DR2. The right panel represents the space velocities of the new sample of 250 members whose membership is confirmed from this study. We have included the "good box" criterion in the figure with the dimensions 0 --15 km s −1 , -10 --34 km s −1 , and +3 --20 km s −1 for U , V and W respectively. It is seen from Figure 3 that the velocity ellipses of all the moving groups are well constrained within the "good box". Hence, from the analysis of space velocities, we found that 117 stars (i.e., 367 -250) do not belong to any of the known moving groups. We had shown in previous section that 279 stars are identified as non-members from the analysis of proper motion in LACEwING framework. Among this sample, the space velocity analysis has reconfirmed the non-membership of 117 stars. In the Gaia era, there is a need to reestimate the "good box" criterion. Since, LACEwING makes use of "good box" defined in Zuckerman & Song (2004) for estimating the membership probability, we are also considering the same criterion for the present work. Distribution of space velocity estimates obtained for the confirmed moving group stars suggests a more wider "good box" compared to that proposed by Zuckerman & Song (2004) . However, as a future work, we plan to re-define the "good box" criteria by making use of Gaia DR 3 data.
Age estimation
Stars belonging to nearby young moving groups are quite near (< 100 pc) and hence the protoplanetary disc in them can be studied in detail using imaging techniques such as interferometry (e.g., Rebull et al. 2008; Zuckerman et al. 2011; Rodriguez et al. 2015; Binks & Jeffries 2017) . The proximity of these stars makes them the best targets for direct detection of low-mass planetary companions (e.g., Chauvin et al. 2004 Chauvin et al. , 2005 Lagrange et al. 2010; Bowler et al. 2013 Bowler et al. , 2017 Dupuy et al. 2018) . For studies related to protoplanetary disc and planetary mass companions, it is important to accurately estimate the age of the host star.
Conventionally, the age of a star is estimated from their location in the Color-Magnitude Diagram (CMD), which is overplotted with isochrones generated from stellar models (Ortega et al. 2002 (Ortega et al. , 2004 Song et al. 2003) . Age can also be estimated by other means such as Lithium abundance, rotation rate and stellar activity (Zuckerman & Song 2004; da Silva et al. 2009 ).
Age estimates based on Lithium Depletion Boundary (LDB) technique was proposed as one of the most reliable age estimation methods since it is less model dependent compared to other age estimation techniques (Soderblom et al. 2014; Mathew et al. 2017) . However, LDB technique provide reliable age estimates for stars in which lithium burning happens in the early phase of their lifetime. This restricts the spectral range over which this technique can be used. The dynamical age of a moving group can also be estimated from convergent point analysis (e.g. Barenfeld et al. 2013) . Bell et al. (2015) employed semi-empirical pre-main sequence models with τ 2 minimization to estimate the age of moving groups. Most of these studies estimate the common age of the moving group, considering the fact that all stars which belong to moving group are bona fide members. It is to be noted that there are issues related to the model dependency of age estimates using isochrone fitting (Bell et al. 2012 (Bell et al. , 2013 (Bell et al. , 2014 when factors of stellar variability and binarity are taken into account. But the high quality photometry and distance data available from Gaia DR2 enable us to create better CMD. We have estimated the individual age of the moving group members from Gaia CMD.
The science data of Gaia DR2 consists of broad-band photometry in the unfiltered G band and integrated G BP and G RP magnitudes (Gaia Collaboration et al. 2016 ). This will equip us with a complete data set for constructing CMD purely based on Gaia DR2 data (Gaia Collaboration et al. 2018b ). It may be noted that the advantage of this CMD analysis is due to the homogeneous use of stellar parameters from a single mission/database. By making use of distances estimated from the Gaia parallax, absolute G magnitude (M G ) is calculated. Based on this analysis we have estimated the age of 505 stars in our sample. Nearly 106 stars do not have age estimates since majority of them were placed either below the low mass limit of the isochrones or below the main sequence in the CMD (Pecaut & Mamajek 2013) . Also, it is to be noted that we are not considering the BP/RP excess factor in the sample selection. These factors may account for the non-estimation of ages for the 17% of our sample.
The stars belonging to a particular moving group is included in the CMD where isochrones belonging to 'Modules for Experiments in Stellar Astrophysics (MESA) Isochrones and Stellar Tracks' (MIST) are plotted. MIST provides stellar evolutionary models for different ages, masses and metallicities (Choi et al. 2016; Dotter 2016) . Isochrones using Gaia DR2 data are also included in the latest update of MIST. We have overplotted a grid of MIST isochrones over the CMD and found the closet two isochrones and took the average of the two as the age. The Gaia CMD (M G vs G BP -G RP ) of all the members in the AB Dor moving group is shown in Figure 4 . Although most of the stars are found to be in the age range 30-50 Myr, a few lower age candidates are also visible. Rather than a single age, a spread in age is visible for all the moving groups. A comparison between the present age estimates and those mentioned in literature is given in Table 3 . For most of the moving groups our age estimates agree with those identified from previous studies. However, we found moving groups such as Carina-near to be younger. This may be due to different age estimation methods employed in previous studies. The new age estimates of all the 505 stars, belonging to thirteen moving groups are listed in Table 2 . As an example, we discuss the age estimation of 123 members belonging to AB Dor moving group. A comparison of our estimates with those listed in CSNYMGS is shown in Figure 5 . It is seen that for ∼73% of stars, our new age estimates are considerably near or in the range predicted by previous studies. However, large variations occur for three stars, whose literature values are adopted from Maldonado et al. (2010) . Instead, if we adopt the age of these stars from other works, it matches with our estimates. For example, in the case of G112-035, age mentioned in (Maldonado et al. 2010 ) is 2200 Myr whereas that listed in Lafrenière et al. (2007) is 150-300 Myr. This suggests that the estimation of the age of a star is heavily dependent on the techniques and assumptions adopted for estimating the age (e.g, Bell et al. 2012 Bell et al. , 2013 . Since we used Gaia CMD for the age analysis, the uncertainties in age estimation due to the use of data from diverse resources is mitigated. Hence, the present age estimates are more reliable and can be used for future work. The stellar parameters of moving groups estimated from this work is listed in Table 4 .
CONCLUSIONS
We analyzed the membership probability of 1429 moving group candidates listed in 'The Catalog of Suspected Nearby Young Moving Group Stars'. Gaia DR2 parallax and proper motion values are only available for 890 stars. Radial velocity is available for 250 stars, for which U, V, W space velocity values are estimated. The present work was envisaged to determine the membership probability of stars which were identified as moving group members in CSNYMGS. For this purpose we employed Gaia DR2 data of moving group stars on a LACEwING framework to produce a new list of moving group members. Based on this analysis we provide a new catalog of moving group members along with the distance, age and space velocity estimates. The main results from this study are summarized below.
• We reconfirm that Gaia DR2 serves as a resource for precise astrometric and photometric measurements of stars. The distance estimated for various moving group candidates were found to be more accurate than previous estimates. Also, the proper motion values from Gaia DR2 are found to have minimal errors. This will provide better accuracy in assessing the membership probability of moving group candidates.
• The usage of XYZ and UVW ellipses makes LACEwING one of the precise algorithm to determine the moving group membership. The reanalysis of membership probability with the Gaia DR2 data using LACEwING algorithm results in a more accurate membership probability for each star. Out of 890 stars listed as moving group stars in CSNYMGS, we found that 279 do not belong to any of the known thirteen moving groups. This needs to be investigated in future studies.
• The parallax, proper motion and radial velocity measurements of stars in moving groups are available in Gaia DR2. These parameters serve as the Red stars and lines represents the age range proposed by previous studies and black stars and lines represent the age range calculated using Gaia DR2 data. For majority of the stars, our age estimates are in good agreement with previous studies.
input for U, V, W space velocity estimates. Previous studies had used these input parameters from different sources. This can make the velocity estimates prone to large errors and thereby affecting the moving group membership. With Gaia DR2, this issue is solved considerably and hence the space velocity estimates from this work can be used for future studies.
• The young nature of stars are confirmed from the analysis of Gaia CMD. The age of moving group members ranges from 1.15 Myr to 60.5 Myr. It may be noted that the age estimation using isochrones has systematic uncertainties. However, due to the availability of accurate distance and photometry from Gaia DR2, we provide the best possible age estimation using isochrone fitting. Also, since we used G, G BP and G RP magnitudes in constructing the CMD, large errors in age estimation due to the use of magnitudes from diverse resources is mitigated.
We believe that studies on moving group can get enriched with the introduction of techniques such as machine learning for estimating the membership probability of young stars. We believe that future data releases of Gaia can provide precise space velocities of more moving group members and thereby account for incompleteness of data. This work has made use of data from the European Space Agency (ESA) mission Gaia, processed by the Gaia Data Processing and Analysis Consortium (DPAC). Funding for the DPAC has been provided by national institutions, in particular, the institutions participating in the Gaia Multilateral Agreement. Also, this research has made use of the VizieR catalogue access tool, CDS, Strasbourg, France (DOI: 10.26093/cds/vizier). The original description of the VizieR service was published in A&AS 143, 23
Software: LACEwING (Riedel 2016) Table 2 is published in its entirety in the machine-readable format. RA, DEC is also added in the machine-readable format. 
